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I if ^« 1 ] ffi^^«oiB5>J#-f-4 cor s. ysmnx'Tfi 
e«. 

Sr-irtyDNA. 

[imm4} »^3fcie«<oDNA5:-t-:firLr^rs 

Vv;^ (Brevi bacillus choshinensis HPD31-S5/pNH300 
phl212(FERM P-1807 1), 

m-r?>zt. sr#iai:-f-*it*«ix<42fc:^(^sa 
( 1 ) f^ffl 

Mtf. 3' -ir^'l^:tf-H$-±lc^-r-S.. 
( 2 ) 

(3) wMim. 

( 4 ) MjSp HSt^^^p HKffl 
P H 8~ 1 0 T-^^T* 0 . »3gJi§1t<?)SiP HIi 9 . 

:$mmi±. 6 0— 1 oo'ctcijv'>-ct^^-efco> ph 

9. 5. 9 5°C-r-lB$raaD?»LTt8 0%cr)vStt^«l# 
2 0%x^y— /U<0#^£T, pH6. 0, 6 O'CcD 
MJtKT, ^*S^PSffiT<07 7%<^?Stt^«J^-r«.. 

[000 1] 

^^arz-yXf^l^if^W-r— fe':mvS1± (X?/l'i^'>A-f 3r>' 
coo 021 



[0003] 4-iT-tc»©1tm<0^:5:S«'9<?)if 
±?&**<0f>:a6, i5tSii4tc^L<. *«I^J«^t>0fffl$ 

[0004] mmtX'^ 0 , -cvstt^w 

v^, M^'&<rym\^i^^:K^'-i>:t.7.'f)V<r>^mL^\iz±m& 

iz-ttni. mK>mLmmi^-^mx'$)6. ^-^x. mmm 
mTx-is^^:^^^^^ uT—^fifimm^iixK^ti, 

[000 5] 

[^HWJB^Liot-rSilllH] iWafttt^Oi? 
■6. 

[0006] 

[aiis:g?^-r'g>;t*^c7)#g] *«H^^/^{i, ±im^ 
^ 9 vr-^^w^'thfi.»>^z\m.^T.^m^m.zi 
9 0-10 o°cx'±^-thmn»mmi,zm^L. 

aiLJt. $^>iC. ^COmi^mmcOoiy. matureiS^lJt 
«IS!l$ixSie?iJ (112. Minm^S) SrrvbVx'^yi^x 
• ^3 '^i^^^>'>';^ (Brevibacillus choshinensis) iZ 

^i^^^y'^xirn-^x^iomm^ij-i^mm^i^i'mM 

HDVi^^i^^itxTiWimmmzyi^uT—^mE. 

«if J? uT—^mtizmt^ h-^^/w^x^j^commiz 

[0007] -t^h-h^^^mi, »»tttc-r cti-s^tt 

im.9fm<7)mm^^4 i,z7jk^ti^ r 5 y ke?ij*»'^>^ 0 
B.oiiB^<7) UT— fe:^^^4$•qn-ssa«?:il«■r 
si.<7)T-$>l.. *^BHtci5v^Tir^^r— tf^ss^^r-r 

mTfctJ^'^T. m^%,mzyi9vr-^b\^ozb\jt> 

[0 0 08] t.tz. -i^mmt. 7^^r— b'a<E^Srfr 
fz\.zm!ikthi^<r>X'^r>x^ iimm^z^h^B^\t. 5 
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tfc-s) , 0!ii.jfE^j«c7)i2^j##icoig^ia?ij-e^$ 
!t?j i •? -s <! t (cM-r s t, iOT'S) ^ . 

[00 101 

|SHt*«rai>'NW03 y;»!fX - 7^•J3i^JCM 9974 

[00 113 i-r> if:7^r-HfjifE^s-^o-^>y 

-r 1)7^*6. ^NMo3 y;i5rX • ;M;3i^ (^^Pyrococc 
us horikoshii) $-0IJ;t{f Gonzalez 4>(50;:fe^ (Gonzalez, 
Juan M. etal., Extremophiles, 2, 123(1998)) tCi 
')tt^L;tfli. i^»<?)giSB, Mi.<f. Saito and Miura 

DNA5$iJllP^tci'98lf>T-'ftL, M;t«fBac<:7:? 
— (Novagentt^) Srfflt^-C^rVAD N A^'f 7*7 U — 

?|JS:^S, Jt«t-S ^ i: i 0 :^ 

5. S^'ft:§#t./v:^'D-y<7)DNA^BIfmt;L. ClcoBf 

yym><zi*)i^u-yt:mk-th, #i^3 yh;yy^a 

■r-2.afEi^iotg*ie?ij$-iE^j#-^i (hd tc^-r. 
[0012] ^wmm^^tzmmx.^ 9 vr-^ ( p h 

12 12) <7);KUA;.r^H(i, ti)-««*:^v:{i^f^?!??g 

H ^^—Y-th D N A<7)±»£tC:ffiSO$^iJ^^;U^rf- H 
^3-H-rSDNAiB?rjS:aiS$-ij-s. ^'<.^':?-i: 

TS»Si!|^tgT-*o-C. SWDNAcOte^^j&i^fig^fi 
3>'S, roh:r5Xhffi, h'JXPEG^irifSrfflv^ 



[00 13] C:<7)3fi?l-r— fef$-3-K-r-S.a^$:P 

if, P NH 3 0 OTP 1 7 (^N'f-yUX • :/l'b';;<. (Baci 
llus brevis) HPD3 l/pNH3 0 0TP 1 7 (F 
ERM BP-5 64 1 ) LTSit) ) ^Jttiaiia 
M (CT;c«f, yi^hVx'^/UX • ^g-^v-^^^-v-X) <r>Vk 

SLT, ^31'<i?;5'-{cffi3i^ix/v:Bfi<jDNA-^^«c 
(cfflii^ix/>:gWDNA^^5S$-ti:. ;^$^t;taa« 

[0014] w^^ixfzmm.wmt. T5 ygiB^is 

1 4 7*»ib^S4i-^^M*<7l 7,00 0<5^a«T\ 
iy^M.-i :^y(r>mmz^LX5t 9 V:^^ Y "kWlf^^m 
•thmmX'hhZti3^i)i}>'^tz. Clc7)«e«<il OmM 

CaClj, 1 OOmMNaC 1 ^-^Cf5 0mMi/U 
i^>'-^KB!•^k-^ h 'J "^AiSffiTK ( p H 9 . 5 ) tf»T9 5 

°c-C' 1 mmm Lxt. 8 0 %o?£tt*ifiHf § ^t-c i ^ 

n:, igttcOSapH{i9. 5T. MiiiaKtipH 

9. 5T'8 0''CliUiT'^>^?'c:<, 
[0015] 9 l^T-^f (i. 

[00 1 63 

[usiM] OT, :^%m^mmmi,zi. y)mw.mizmm- 
[00 17] (mmm\) 

mwm>iiikmMwm.^^x^) i,m<^:fmx'^mL 

tc, 13. 5g<?):feJS. 4g<7)Na2S04. 0. 7 g<0 
KCl. 0. 2gcDNaHC03, 0. IgC^JKBr, 
SOmgOHsBOs. 1 0 gOM gC 1 2 - 6 Hj 
1. 5g<OCaCl2. 2 5mg<?5S r C 1 2, 1. Om 

icou-^xvymm (0. 2g/L). logcTjp^x 
mLtzjcmmm^ro. 2%t^hJ:dizi\sz.. z^tm 

i:rf\^zfyX'miLxmf^^t Ltim. J C M 9 9 7 4 

m^:Mtx. mfm^TN aiSizxhu-r^v ymm 
<7)\:::y9^i<m^L^\.^zti.zx*)mmLfz. zcot^m 

?Bt2:9 5-C-C2~4 0*g«t, ^coim'L^^mLmmL 
fz, 

[0018] (mnm 2 ) jfefef*tD n aohm 

>'NMa3-y;*X • :itUa>'JCM99 74c0i^f!|sDN 

A^mT(7):fJmlzx ommLfc. i^^rms 0 0 0 r 

pm, 1 O^ScO^'C^^gitCj: "5 L7t. ««c 
SrlOmM Tris (pH7. 5) 1 mM EDTA 
m^X'2mm.mk InCert Agarose (FM 
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— lauroylsarcosine^ 1 m g/m 1 V 
A $• A g a r o s e -y ^CtW-^M L/:: . 

[00 19] mmrns) m^WDHA^^tsy^ry 
mmm2T^htifz^ii^DNA?:mmm^H i ndii 
okb*<oBr>t5riSKL7t. z(ODN Am)^tmmm^ 

H i ndIU=:j:oT^riJ-»L:«:Bac'<i?^'-pBA 
C 1 OSLSt/p FOS It^TA y;<?— fe'SrfflV^T^ 

COD N A$-Jt)t'^{C:*:]S»F^'^U:J' h O^Kl^-v- g y 
^tCctO^AL^t:. f^«c7X^^:jr-pFOSl$-ffl(,^^ 
Jl^(C(iSS-&I^Tf^DNA$:G I GA Pack G 

0 1 d (Xh^^' (CiOseWffrtT'A^r 

^tt^ctODNA^^MMrttc^AtJt. >lit^>«o:Sr^ 

JS«^HS:BAGStJfFosmi d^-f ^^'J-tt 
JCM9 9 74c08lfe*2r>>^N'- 

[00 2 0] (||M^J4) #BAG^V'>{iFosmi d 
^^"Hb^ilJtBAG^V^tiF o sm i A 9 "a—VitZ-OW 

1 OlH]IRL/i#B AGgil^CiF o sm i d:?o— ><7)D 
NA^Ii^jSfe}!!iat-S^j:{cJ:0»fmi:L, Tii^-X 
y)V%9:mi\iZX. D 1 k b2at/2 k b^StfOONAlFf^t^r 
HIiRtTt, Cl<0BT>T-?rr7;^5 h'^:?:?-. pUC 1 1 
8C0H irvAWUW^nmz^XX^f^l^B yViJV'; 
o— ^-Sr^BAGlgV^JiF o smi d^o— ^'g/cOS 
0 0^'n->'f^L7t. ^i^B vYiJv9xi-v<r>m& 
WM^n-^voLiv^-^ AB ittMiilj^SE^iJM^ 
BX0^a3 7 3i7t{i3 7 7 2-fflV^Tg^^LTV^-:>?t. 

^JSIftjlJgy 7 hSequencher S-fflV^T^^ 
#BAG^V^{i:Fo smi 

[0021] (njse^ 5 ) ^ ^ ur— fe'iie^coisi^ 

JiieT'^S$iX^^^BAGS)-SV^{i:Fo smi d^o- 

y<r>mmSM<rf:>^mkWmzi.hmx'k'<i\^. if^i^T 
— fe-$-3-H-t5ite? (1B^J#-^U iai<o±s) $• 

I.) im9m^2 (laiiOTS) tcsvr. 

[0022] 



( 1 ) ^Ka^<7)^o--i^r 
mim&^mm(r>mmzmmm (Ncoii:BamH 

m&i^Dt<Aiy-yyu-hizLX'^^Vfz2^<Dy 

^-fV-PH 1 2 1 2N (03. E^J#^5 ) . PH 1 
2 12C (03, ffi^J#-^6) Sr-^^L, PCRT'-ecT) 

X i^co^ ^ PT— fe'ae^ (HI, 

1 ) <0— (Phl212:01<7)8 8~5 2 8#@i 
X<7)Ti^*J3ii'h':^f'V : 44 1 bp) ^PCR&Titifii 
Lfz (ia2iO±S, ie^J#-^3) . 'SriJ. ii;^J#-^3tc 
^-Tif ^' U-T— ifae^ ( P h 1 2 1 2 ) fcr^r-TSTS 

yssia^j ( PH 1 2 1 2 ) ^ie?ij#-§-4 (ia2iOTS) 

[0023] Phl21 2 jlfK^«OBX#(iP C R&lc J: 
-5Tfi=-3it. -f-^:*?-^. r^-f-?— PH12 12N^:r 
7^-7-PH 1 2 1 2C$-^^ lOOpmoKTaq 
^'J^5— fe' (SjiitK) 2. 5#fi, dNTP (Sffi 
J^) 2 0 0juM, /M03-y;i5r;^ ■ 5^y3£^OT3fl 
MDNA 1 ng, 1 OO^t ITaq^WM (1 OmM 
MI;:?.-iSg! (pH8. 5), 2. 5mM Mg2\ 5 

0mM^g'ft:;<?'>»'^A, ioo/<g/mi^i^jliiftr;i^y 

S^-) SrM-^L, 9ex^X'3 0mmLti^. DNACD 
1^1^ (9 4'"C, 6 0#) , 7°^-f ^— C7)r— — 
(5 4'C, 6 0^-) , y'y^-^-coW^ (7 O'C. 6 0 

5:2 5-9-'f:;'yl'$-ii:^.ri:(cj:-5-C*g1i$-li-^:, 
[0024] mm^P hl212 (441bp)2:, 
0. 8%r^a-;^yyl^SM»ci6tc«t, Wr^t^miRL 

:7'5X5 HpT7 Blue (Novagen^t 
S8) b9clznfzphl2 12ms=Fmfii:T4DNAV 

mjMi 0 9{cjKWtemL., r^-fxyysomg/ 

m 1 ■^:tL B^^i^flft (1. 0%Tryptone, 
0. 5%Yeast Extract, 1. 0%NaC 
1,1. 5%»^, pH7. 0) tcM^LT, ryt^i^ 

ttfflL-CP h 1 2 1 2jt^5r«lt-ri.r5X5 KpT 
7 Blue phl212 $:t#Jt. llTt, ddti*/^ 
1*SrE. coli JM109/pT7 Blue p 
h 1 2 1 2bU;t. 
[0025] 

(2) ^y^'^y\t^'a-=.vy^^'^-aMm 

■its b X i/Ybi^ O- - >'^^:? -ir)^tlgS:*5^^-:> 

[ 0 0 2 6 1 /N'f-Zl'X • rUb'XHPD3 l/pNH3 

00TP17(FERM B P - 5 6 4 1 ) $r^-:7^-7•^ 
v-ySOjug/m l^^TTM^iSifi ( l%^rh>'. 
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0. 2%mm:c.^x. 0. 5%i*ix^f;?.. 

0. 001% FeS04-7H20. 0. 001% 
MnSO, • 4H20. 0. 0 0 0 1 %Z n SO, • 7 Hj 
O. 1. 5%«5^, pH7. 0)TtmL. r^XSH 

imiULxmmLfzm. BamHi (^sjig) tm 

ndlll (^mmm) X-HmL, O. 8%T;<fo-^i^' 
)\^m^mWHzmLX4. 0kbp<^8lf>VS:llIlRtA:. ? 
^{C. '<.;5':J'— <7)BamH I tH i n d IllgPfitCb^ 

JiagtCBamH iSfM^TSSsMStCH i ndlllllfjaSr 
J^^-tS;t«':)<7)tX:J'^^J (Sisk. W.P.et al., J.Vi 
rol.. 68.. 766(1994)) Sr-i-tJ-^^DNA 28 (His 
- 1 : 04 , K5l|#^7 . H i s - 2 : 114 . ie^J#-^ 
8) $r|sl»-roil-^U. 6 5-C. SCtW-Jimf^, l^?Bt* 

3 0^*-<^ 1 ^S*-(fr^^ tcSiSecM-S J: 9 
'J^^ii^jiftaSrtTV'', C:<7)DNA$r5fetC:#7t4. Ok bp 

CO 0 27 J a^DNA^rffltiTri/bON'f-yl^x • f-a 
'>i^^>>i';^HPD3 1-S5 (PERM BP-66 
23) {::cuifha7i(U-i^3ymX'mmmL. 

b^^^'iTEm-i-tfr^xS H^tttB, »$S!L, ^^T' 
^§;t7•5;^5 HS: P NH 3 0 0 H 3 i: L3t, 
[0 0 283 (3 ) yu-bVN'f-yUX • f-3'>^^;t.yi/->?. 

5ttC#:tffiPi8r7::^5KpNH3 0 0H3$-Nco It 

BamH i-cMSL. 0. 8%r:^\=i-xyjum^^m 

izmtXA. 0kbpc7)8)r>VSrlHllRLJt. pT 
7 Blue p h 1 2 1 25-Nc o I i: BamH IT' 
Jaat^tf*. 0. 8%r;ira-;^^';t'«Miaci6tc«tLt: 

4 4 1 bpOph 1 2 1 23if5^^BlffrS-lHllRt, 

^C4. 0kbp<?53tfs^Br>^i:T4DNAU;>y— «f$:ffl 

[0 0 29 J m^DN A^m^^XyUiiJ^^/UX ■ f-g 
'>i^Jt-«>'>'^HPD3 1-S5 (PERM BP-66 
23) exP^'ha;KU-i^3yffiT'?g««mt. ^^:t 
i^:x5 0// g/m 1 iS^TMm^i^tmzmffit: L 

X. ^-^-^-t i^>mm:^m^miRLfz. mimj:K) 

y^XS^ H$:aaiLTph 1 2 1 2afE^$:«^-r-ST 
5;^SHpNH3 0 0 Ph 1 2 1 2Sr#Jt (08) . 
iiTt, C:ClT1t/::1*$:yu-bV<f-;UX • ^a^i^^^yi^ 
XHPD3 1 -S 5/pNH3 00 p h 1 2 1 2 i: 

ztiixmimjm.-iix^Tmmm??rfiizFER 

M P-180 7 li:LT^ItL7t. 
[00 3 0] lastc^LTt^'NM azi y:^x • *y 3>- j 
CM9 9 7 4^C7) i?^^T-Hf (PH1212) 

Promote r i: LTlip NH 3 0 OT^tg-tSro 
^-:J'-E?'J2a (P2-3 5^iy^P2-l 0) $rffl 



SPi: LT«:r^ bVN>;U;?. ■ ^3 '>>-^^Vi^;^T' 
^S*g^i. i^^^^yp'^r^ kb;^ ( s p ) (06. 

■^9 : ^t3m6<^Tmi. ■^tHzMSiti'TiyWmi 
mmmmo) ^St") S:ffl>'K -E-LT. Hi s-t 
agi LtiibX^^^SJ^J (07, i2?lJS^l 1 : ^tJ 

076OTSU. ^^lc-r^T5yKi^^J, oh i s 

(ffi^iJS^l 2) «:S^-r, ) Srfflv^^. 

[003 1] rD^-:5'-P2-3 5&tXP2-l OcO 

mmi^Hi.. -e-ixm, gcaactxi^ttaat-c 

[00321 

±iiizX'^x'i%e>tifzmm^mi^yut:/^^jux ■ ^3 

'^i'^t-i^i^X (Brevibacillus choshinensis) HPD3 
1-S5/PNH300 phl212(FERM P 
-1807 1 Sr^r-TTV-f i^>'50//g/m 1 -^*-TM» 

^tmizx 3 ox:x~&m^mvrz, ztLirmitrnt 
smcr>mmsm 3 m l vfzwmizmm lxsq 

[0033] 5 0 0ml<D^My^xa<,Zm^mtmt 

m^cr,±mmm 1 0 0 m 1 ^-^^ L^ct*, 1 2 o-cx 1 

dSS:120rpm. 3O'C-C-3 0StS«5-fi=->?t, 
mmiri&'C^m (12, OOOrpm, 5t»-) ^ 

m±m^nfc. zcDmm±miz-:>\,^xsDs-PAG 

xx:?v:/n«yx-r V:J^tcJi!Jibx^:rtn:#: (='fry>- 
ttiS) ^ 1 amWk Lxm\^ti. y^bV^^/Ux • 
»>i^:7->'i^XHPD3 l-S5/pNH300 phi 
2 1 2tS«*-^i>#<b^l./>:i?^l^T— t'<7)ii^:5J-i^M{i|?, 
17, 0 0 0 D 3iX'h 0 , ^a-^S^MeoMStcSSfe 

[0 0 34] #ii>iX5t^mSria9lc^ L/C. 09«i. if 

^ uT— jf^s^vStts-^rrssas ( p h 1 2 1 2 ) <o 

oT, BU^S-SMtCiT^t. m^i^fsmzTji-t, 09 (0 
16^1 (&M) tc*JV^r<i. a--?-*- (^'vi^-yy 

UT>-h7";l^- : CBB) ^-ffifflL, 'fXX^vro-y 

f-^y:^m (^m) tctji^-cii. ri^ • xx-< y-^-;!;? 

L, b{ii? j?^r— b'itfSi^ ( p h 1 2 1 2 ) $rjf AL- 
T V ^^V %r 7 ^ i H^i? P N H 3 0 0 H 3 <0;^i$:« 

[0035] mmma ) iwi^sfmiom^ 
mn^mp^ (ferm p-i807i) <r)mm±mm 

$:H iTr apQ ( 7 r/kVv-TttM) ^yMZfm^ 
it, NaC liftK^EtCiS^aiSrtTV^attB^i-S-f* 

$^>tCf#<><x/v:vS1±a^^^$rN i (Nova 
gen. His-Bind metal chelation resin & His-Bind buf 
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tz. ZZ X-m 4>iXJt 6 0 m M >f 5 r V-;^Bg^iiB^)• 2r ^ 
[00 3 63 (IISfe^9) »«KJB#rf!^ 

( 1 ) iaAi^m^m 

1 OmMCaC 1 zIRET. pH9. 5, 7 5°CTif 

3gK€:)ia»S^DU, 2 6 0 nm{cfcttl.iR3\3SO±#S: 
SJ^-r S dttCioT, DN A<7)Jn7l<ii-MSi55riE^S 

[00 37] (2) MMiaSiii^pH 

«?B[(pH9. 5) *T'R^B^aKS:4*C*»^>9 5X:i•C 
35^kS•«^: , KTSfjSlttJf ^' 1^5}-^ Fco^ti j: S 2 6 0 n 
mi)53K««0±#^S!l^LJt, H{i:±fBal^f^{C 
fc{tl.RiejaK?r7 5rtcll^L. »^Sl£^OpH5r 
^xy^ajS. MESM«M. MOPSig!«?8[. Tr 
i si^«^gt^/'Ji/>'^i«^gS•fflV^4. 0*-'^>10. 0 
tT'^-fbS-ti:. 2 60nmSa5lfiKc7)^-f[AJ:0^t 

[0 0 38] {3)mim.^tmmmm'i'x<oRf(iit 

(0. Img/m 1 ) (il 0 OmMNaC 1 &#tf 50 

mMvo i^y-yHWiit^hv ^j>mmm ( p h 9 . 5 ) 

fknX'M'&^lxfz. 

[0039] ^mu'¥X'<nRmmt^->-m=¥-i> n a$: 

L-CX:J'>'-;U^l,^{i^^y-;l.S: 10-40% 

•^tf 5 0 mMO:/U ^^>'-*B?-^t•^ h U '^i^Mff^S ( P 
H9. 5)^X\ 7 5°CT'W^B#SRjeS-<i-. DNACO 



^^«?^-^*^v^±ieRfi^^TOvgttS: 10 0%!: 

[00403 ( 1 ) >'VN-^'©'ffc^6«H±© 

1 4 7 T 5 y S!«a J: ^<ryfH- 

mmn , oooDaT-fes, 

[004 1 3 (2) 

S^t^»ira8««7T-i'-Ml 3DNA (Mt 

g) , puc 1 1 9 (^s^) ^^m^^tzzht-t,^ 

ty^ X9y ^^a^ yfDVJ^^Vr—^ k^OZ. 1. 3 
1.1) {C3fiV^1±«$r*tTV^S. 
[00423 (3) ^®ia«i:^®pH 
01 0(CS^-r<k3{C-9-^«1^DNAS:S«t t-CfflV^^c 

8 0-CJ,:JLh-C*>^C:i:3&«J4,A>i;:3r-,jt. ifc, 
tt<7)S3ipH«9. 5T-ft-5^c <01 1 ) . 
[00433 ( 4 ) .^S^tti: W«il?§«4»TcORlEtt 

mimm^m&mm.zii\^x. *»3gJii oomMN 

aC 1 S:-^tf5 0mM:J^Uv->'-:+:S!-ft;-^M;';^ASgSf 
?S(pH9. 5)^X'. 9 S^CT'IB^^JD^^LT^^SO 

^'y-;i^^v'>«i>:J'y-/u#q3ETpH6. 0, 6 0x;co 
^•Cl§«I^NfiqGET£0#« 7 7%. 68 %0«tt?:«» 
LTiiO, 4 0%JIUKTt#^l 3%, 18%c7)vS't4^ 

[00443 
[00453 

[iB^m] 



SEQUENCE LISTING 
<110> Higeta Shoyu Co., Ltd. 

<120> Protein Having Thermotolerant Nuclease Activity 

<m> 6378 

<141> 2000-11-15 

<160> 12 

<210> 1 

<211> 531 

<212> DNA 

<213> Pyrococcus horikoshii 
<400> 1 

atggtagagt tatttgggag agcaggaaga ttaggaagta gcttactttt aatattacte 
ctctccctag gatgtatatc ccaatctaaa gagctacatg gtaaggttat caaggtcgtt 
gatggggata cgctgtacgt taagcttgat gatggtgaag tagtaaaggt tagactagta 
ggggtagacg cccctgagct agaggagggg ctaatgaggc ctggagaata tcctgggatt 
cataacatga cgtgcctgat taagtatggg gaactagcta aggagtttct aaaaaacata 



60 
120 
180 
240 
300 



U7) 002-142776 ( P 2 0 0 2- 1 4 2 7 7 6 A) 

accctaggta aatccgtaac tcttgaattc gattcaattc aaggaaggaa agataaatac 360 
ggacgtttat tggtgtacat gtatctaaat ggaaccgata ttaatgctga gcttataaaa 420 
atgggatttg caagggtttt ctatgaaaaa agatttgaaa agattaagga atactcaaag 480 
cttgaagatg acgccaggaa aaggaggtta aacttatgga gttgcaattg a 531 
<210> 2 
<211> 176 
<212> PRT 

<213> Pyrococcus horikoshii 
<400> 2 

Met Val Glu Leu Phe Gly Arg Ala Gly Arg Leu Gly Ser Ser Leu Leu 

15 10 15 

Leu lie Leu Leu Leu Ser Leu Gly cys He Ser Gin Ser Lys Glu Leu 

20 25 30 

His Gly Lys Val He Lys Val Val Asp Gly Asp Thr Leu Tyr Val Lys 

35 40 45 

Leu Asp Asp Gly Glu Val Val Lys Val Arg Leu Val Gly Val Asp Ala 

50 55 60 

Pro Glu Leu Glu Glu Gly Leu Met Arg Pro Gly Glu Tyr Pro Gly He 
65 70 75 80 

His Asn Met Thr Cys Leu He Lys Tyr Gly Glu Leu Ala Lys Glu Phe 

85 90 95 

Leu Lys Asn He Thr Leu Gly Lys Ser Val The Leu Glu Phe Asp Ser 

100 105 110 

He Gin Gly Arg Lys Asp Lys Tyr Gly Arg Leu Leu Val Tyr Met Tyr 

115 120 125 

Leu Asn Gly Thr Asp He Asn Ala Glu Leu He Lys Met Gly Phe Ala 

130 135 140 

Arg Val Phe Tyr Glu Lys Arg Phe Glu Lys He Lys Glu Tyr Ser Lys 
145 150 155 160 

Leu Glu Asp Asp Ala Arg Lys Arg Arg Leu Asn Leu Trp Ser Cys Asn 
165 170 175 

<210> 3 
<211> 444 
<212> DNA 

<213> Pyrococcus horikoshii 
<400> 3 

aaagagctac atggtaaggt tatcaaggtc gttgatgggg atacgctgta cgttaagctt 60 
gatgatggtg aagtagtaaa ggttagacta gtaggggtag acgcccctga gctagaggag 120 
gggctaatga ggcctggaga atatcctggg attcataaca tgacgtgcct gattaagtat 180 
ggggaactag ctaaggagtt tctaaaaaac ataaccctag gtaaatccgt aactcttgaa 240 
ttcgattcaa ttcaaggaag gaaagataaa tacggacgtt tattggtgta catgtatcta 300 
aatggaaccg atattaatgc tgagcttata aaaatgggat ttgcaagggt tttctatgaa 360 
aaaagatttg aaaagattaa ggaatactca aagcttgaag atgacgccag gaaaaggagg 420 
ttaaacttat ggagttgcaa ttga 444 
<210> 4 
<211> 147 
<212> PRT 

<213> Pyrococcus horikoshii 
<400> 4 

Lys Glu Leu His Gly Lys Val He Lys Val Val Asp Gly Asp Thr Leu 



i(8) 002-142776 (P2002 



1 5 
Tyr Val Lys Leu Asp Asp 
20 

Val Asp Ala Pro Glu Leu 

35 

Pro Gly He His Asn Met 
50 

Lys Glu Phe Leu Lys Asn 
65 70 
Phe Asp Ser He Gin Gly 

85 

Tyr Met Tyr Leu Asn Gly 
100 

Gly Phe Ala Arg Val Phe 

115 

Tyr Ser Lys Leu Glu Asp 

130 
Ser Cys Asn 
145 

<210> 5 
<211> 41 
<212> DNA 
<213> Artificial Sequence 
<400> 5 

gggccatggc tttcgctaaa gagctacatg gtaaggttat c 
<210> 6 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

gggggatcca ttgcaactcc ataagtttaa cc 
<210> 7 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

gatccgaatt ccccgggaag cttcaccatc accatcacca tcaccattaa tag 
<210> 8 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

agctctatta atggtgatgg tgatggtgat ggtgaagctt cccggggaat teg 
<210> 9 
<211> 90 
<212> DNA 

<213> Brevi bacillus choshinensis 
<400> 9 

atgaaaaaaa gaagggtcgt taacagtgta ttgcttctgc tactgctagc tagtgcactc 
gcacttactg ttgctcccat ggctttcgct 



10 15 
Gly Glu Val Val Lys Val Arg Leu Val Gly 

25 30 
Glu Glu Gly Leu Met Arg Pro Gly Glu Tyr 

40 45 
Thr Cys Leu lie Lys Tyr Gly Glu Leu Ala 
55 60 
He Thr Leu Gly Lys Ser Val Thr Leu Glu 
75 80 
Arg Lys Asp Lys Tyr Gly Arg Leu Leu Val 

90 95 
Thr Asp He Asn Ala Glu Leu He Lys Met 

105 110 
Tyr Glu Lys Arg Phe Glu Lys He Lys Glu 

120 125 
Asp Ala Arg Lys Arg Arg Leu Asn Leu Trp 
135 140 



H9) 002-142776 ( P 2 0 0 2- 1 4 2 7 7 6 A) 

<210> 10 
<211> 30 
<212> PRT 

<213> Brevi bacillus choshinensis 
<400> 10 

Met Lys Lys Arg Arg Val Val Asn Ser Val Leu Leu Leu Leu Leu Leu 

15 10 15 

Ala Ser Ala Leu Ala Leu Thr Val Ala Pro Net Ala Phe Ala 
20 25 30 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

caccatcacc atcaccatca ccattaatag 30 
<210> 12 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<400> 12 

His His His His His His His His 

[01 ] yUazi y • ;^U3>'JCM9 9 7 41*^^0 
if^^l^T— fe'itte^ (53 1 bp) <7)3(^^U::fi'Vmm 

im2] JUun-/:^:^. ■ * U J C M9 9 7 4|*<?D 
^:^l^r— ifSttSr!#oPH 12 1 2^a-Y^hAA 

4bp<7)5^v:t^Fii;^i (±s) tr^jmsm (t 

[03] J^>{ua yA:^ ' ^.Unv'JCM9 9 7 4l*<J0 
7^^l^r— fe:^:3-h"r-54 4 1 b pcOd^U 
Kc7)PCR^n-riv^fflr^>f V- (PHI 2 1 2 
N. PH1212C) « 

[04 ] pNH3 OOOBamH I i: H i ndlllgSfi 
t C t X :^ 5- # U > ^ D N A S: » S S 6^ 
X\ ±grL*ffitCBamH I g5{iS:Tg£*3Stc:H i ndll 
m^^mm- h tz^CO ^ ^O^^D N A 

2a(His-l. His-2) 5r^. 

[05] JUuzi-y:^X • r7 5^JCM9 9 7 4^*c7) 
^l/T— ifvSttSrJ^oPH 1 2 1 2€r3-F-r l>4 4 
IbpCO^mm^y:^^ FpNH300 Phl212 
tCt>(tl>rn^:-5^'-T'*oT. pNH3 0 0T«tH- 

[05] 

Promoter : 

GCAACT 
P2-10 TTAAT 



8 

^ 2«c7)rn^-^^- ( P 2 - 3 5&i;^P 2-10)0 

[06 ] ±Mi^my^^:^^Vizi5lfhi^^i')U^T^ 
hMsp) Th->x. i-B^'^^-yzy 

[07] ±iB^affl:7-^x^ KtcfcftSbx^^ (H i 
s - t a g ) iE?iJ-CS> . ^cOJBSiE^iJ$:±St35^ 

[081 JUtia y/iX • *Ur?>'JCM9 9 7 4«fe<?^ 
>f ^l-r— fe'vSttSrJ^oPH 1 2 1 2$r3-Kt-S44 
1 bp^0itg^DNA^0^3gfflr^XS HcO«it5:^ 

[09] ^NMon^y;*^ • 4^Ur2>'JCM9 9 7 4*Sc7) 
if^l^T— fe'vS'tt^WoPHl 2 1 2$:3-F'rS4 4 
1 bp"Cfflm;c/::7'i^bVs:^;ux • ^B^i^^-yi^J^i^z 
iO^a^ilTtPHl 2 1 2c7)ffim^«:»^ 5.-:;^' 

[010] *^qBco»^covgttc7)Ma^2:*'r» 

[011] *lfe0flco»^c^«ttcOMigpH5:^'ro 



(?10))02-142776 (P2002-142776A) 



[011 [07] 



1 ASO OTA OAS TTA TUT GGa AOA CCA CCA ASA TVA GSA AST MC CXA CR TTA AXA TTA CXC 
Kst Vol Glu Lan Pba Oly Arg Ala Oly Arg Lao 61y Sar Sar taa Ian Lau Ila Lau Lau 



imsi 

Upper primer (PH1212N> : 
G'-GGGCCATGGCTITCGCrAAAGAGCrACATGGTAAGGTrATC-3' 

Lower primer (PH1212C) : 
5'-GGGGGATCCATTGCAACTCCATAAGTrTAACC-3' 



61 CTC TCC CTA CCA 7GT ATA TCC CAA TCT AAA 6AS CT& CAiV QGY AAO OTT A% AAS G3C CTT £^ S ' 

Leu Ser L«u CTy Cya il« Sar cln Ser Lyo clu T,au Bis Qly Lya Val lia Lys Val Val J o 

121 6A-r QGG OAT ACQ CTO TAC CTT AAG CTT GA'2 GAT GGT GAA GTA 6TA AAG Q'tV AlGA CTA Qth ^ R 

Aap GXy Aap Thr Lau -fyr Val Lya b«u Asp Asp Oly Q\u Vm\ Val Lys Val Arg Im Val g 

181 6GG CTA CAC CCC GAG CTA GAG GAG QOQ CTA ATO AGO CCT GGA dAA TAT OCT CGC ATT ? R 

Gly Val Asp Ala Pro Clu Lou Glu Glu Gly Leo Mat Arg Pro Oly Glu Tyr Pro Gly lis |i 0 

241 CAT AAC ATG ACG TCC CTC ATT AAG TAT G60 GAA CTA «CT AAG GAO TTT CiA AAA AAC ATA 1 S 

His Asa Mat TSir Cys T^u Ila Lys Tyr Oly olu Lan AXa Lys GXu Phe Lau Lya Asn Ila : g 

301 ACC CTA GOT AAA TCC OTA ACT CTT GAA TTC 6AX TCA AT? CAA CCA AGO AAA GAT AAA TAC 
Thr Len Gly Lys Bar Val Thr Lau Gin Pha Asp Ser IXm oln Gly Arg Lys Asp Lys Tyr 

361 GGA CGT TTA TTO GTS TAC ATG TAT CTA AArf GGA AOC GA7 ATT AAT OCT GAC CTT ATA AAA 
GXy Arg r^eu Leu Val Tyr Mat Tyr Lau Asn Gly -Thr Asp Ila Asn Ala Olo Lau Ila Lys 

421 ATG GGA TTT OCA AGG CTT i^TC TAT GAA AAA AGA TTT GAA AAG ATT AAO GAA TAC TCA AAG 
Nat Gly Pha Ala Arg Val Phs Tyr Glu Lys Arg Pha 6lu Lys lie Lys GTu Tyr 8ar Lys 

481 CTT GAA OAT GAC GCC AGG AAA AGO AGO iSA AAC TTA TGG ACT TOG AAT TCA 931 
Leu Gin Asp Asp Ala Arg Lys Arg Arg Lsu Asn Lau Trp flar Cys Asn **« 



[02] 

1 AAA GAS CTA GAT <iO-? AAC GTT A1C AAG GTC CTT GAT GOO GAT ACG CTO TAC GTT AAG CTT 
Lys Ola Laa Blai Oly Lys Val Ila i^ys Val Val Asp dly A^p Thr Lau Tyr val Ly^ Laa 

61 GAT GAT GOT GAA WTA GTA AAG 6TT AGA CTA GTA GGG GTA GAC GCC CCT GAC CZA GAG GAG 

Asp Aap Gly Olo Val Val Lya Val Arg Lau val oly val Asp Ala pro om Lea oln Glu 

121 OOO C-TA ATO AGO CCT GGA GAA TAT CCT GOG ATT CAT AAC ATO ACG TGC CTO ATT AMB TAf 
Oly Lau Mo-t Axg Pro Gly Gl.u Tyr Pro Gly Xla His Asa Mat Thr Cys Laa XLa Lys Tyr 

XBl GGG GAA CTA OCT AAG GAG TTT CTA AAA AAC ATA ACC CTA GOT AAA i*CC GTA ACT CTT GAA 
Gly Glu Lon Ala Lys Glu Phs Lsu Lys Asn lis Thr uau Oly Lys Ssr Val Thr Laa Olu 

241 ITC GAT TCA ATT CAA GGA AGG AAA OAT AAA tac GGA CGT TTA TTO GTO TAC ATO TAT CTA 
Phe Asp Sar Xla Cla Gly Arg Lys Asp Lys Tjx oly Arg Laa t^u Val <yr Hat Tyx Lau 

301 AAT GGA ACC GAT ATT AAT GCT GA« CTT A*7A AAA ATG GGA TTT OCA AGG CTT T^C TAT GAA 
Asn Gly Thx Asp Ila Asn Ala Glu Loa i:ia Lys Mat Gly Pha Ala Arg Val Pha 'j^r Glu 

361 AAA AOA TTT GAA AAG ATT AAG GAA TAC TCA AAG CVT GAA GAT OAC GCC AGG ASA AGO AGO 
Lya Arg Phe Glu Lya Xla Lys Glu Tyr Gar Lys Lso Ota Asj^ Asp Ala Arg Lys Arg Arg 

421 TTA AAC TTA TG6 ACT TGC AAT TGA 444 
Lau Asn Lau Trp Sar Cys Asn *** 
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[04] 

Ms-l : 

5'K5ATCCGAATrCCX:CGGGAAGCTrcACCATCACX;ATC^ 
-3' 

HIs-2 : 

5'-AGCrr(nVVTTAATGGTGATGGTGATG<n<:ATGGrGAAGCrTC 
-3' 



[@6] 



SP: 



AIO AAA AAA AOA AGO OTC GTT AAC ACT OTA TTQ CTT CXQ CTA CTO CTA OCT Am OCA CTC 
Mat Lye bys Arg Arg val VeJ, Aan Ser val Lsa I«m I«u Lsu Iiou lieu Ala Ser Ala Iiau 



GCA CTT ACT GTT OCT CCC ATG GCT T'fC OCT 

Ala T,«u Thr Val Ala Pro Heb Ala Pha Ai.a 



[08] 
ph1212 




pN;-|300ph1212 

/B. chosMnensts HPD31-S6 




91 



M: Low Marker (CBB), 

Pre-stain Marker(Western blot) 
a: pNH300ph1 21 2iSS±JII 
b: pNH300i«f|±;1ff 

sample 4tiQ 

2 




F5^-JU{##) 4B024 AA03 BAll CAOl CA03 DA06 
EA04 FA02 FA18 GA14 GA19 
4B050 CC03 DD02 FF14E LL05 
4B065 AA15X AA26X ABOl AC14 

AC15 BA03 BD15 CA31 CA60 



